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ABSTRACT 

PURPOSE: To previously control a solution which accelerates the 
crystallization of a silicon film in element concentration so as to improve 
the silicon film in c rys ta I I i n i ty and to lessen the solution in element 
content by a method wherein an amorphous silicon film is made to retain the 
solution and thermally treated to form an active region. 



CONSTITUTION: An amorphous silicon film 12 is formed on a glass substrate 
11. After a hydrofluoric acid treatment, an oxide film 13 is formed on the 
siicon film 12. Then. nickel is added to an acetate solution, wherein 
nickel is lOOppm in concentration. 2ml of the acetate solution is made to 
drip on the surface of the oxide film 13 on the amorphous silicon film 12, 
the substrate 11 is left to stand for five minutes keeping the oxide film 
13 in this state, and the oxide film 13 is spin-dried up by a spinner 15. 
By this setup, a nickel-containing acetate solution film 14 can be formed. 
Thereafter, the substrate 11 is kept in this state for five minutes and 
then thermally treated in a nitrogen atmosphere at a temperature of 550 
deg. C for four hours in a heating oven to obtain a crystalline silicon thin 
film 12. 
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S*£i&^ $ 3 5 0 - 6 0 Ot, ff^L<)i4 0 0- 5 5 
0td:LTMU/t a &3§*> L < fctsj-y 

S£lT7 4 0 0- 6 0 0tT3 0 -6 0^7--iH^ a 

[0 0 7 1 ] :c7)^i7K r FX^yV- U— +f— Cffi 
^2 4 8 nrru A°;UX?g 2 0 n s e c ) .oo^iirtl^ 

(^fcf y hit— — ;U) # ^X^^S^rjjn^ii- 

T\z, ^^<D^~m*R&]lz-humT^ Zii&xg, Lfrh 

[0 0 7 2 ] r^t, *c 2 0 0 OA— 1 ^ m^TJU^ 

■ — >^l, y-r mi i o 6 *r^/&-rs:, 

30 — 0 l±\Z'&Xtl> c JO i± (S c ) $0. 15-0. 21 
7, 1 -3«OlE»OX?l/>^'J 3— ;ujg*fca 

tut, r#«»ft£fT-5 a husha:;;*. m-^t 

2 2 0 V£-C«EE£±W\ ■^O^HgT 1 ^^LTM 

^te 2-5 V/frf)*m)*X$>Z>> ZJl^vlZ I T, 
1500-3500 A, 2 0 0 0 A Yt 

1 0 9 *Mt^ 0 (SI 3 ( B) ) 
40 [0 0 7 3 ] -rrCDik* < * > H — fcf > ^ ;7 7 X7 H 



7i'> (PH 3 ) r* — Xiii. 1-4X10 

[0 0 7 4 ] ^bfC 13 iC) iC^TieiCKr FX 
^->^— it*— (JS52 4 3 n^ ■^i/XiS2 O.n s 
ec) «:8BftL-T\ ±ET«t«ja*<C» A iC^ -C«» 

'5^7 1 5 0 — 4 f) 0 m J c m : . .3? * L- < 



(8) 
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tt2 0 0 — 2 5 0 m J / c ■ d o LT, NS 

(») flUftl 0 8. 109 *r^/£T£ 3 c:tis<z> 
««©y-hSM(i2 0 0 - 8 0 0 Q/DT*-3ft, 
[0 0 7 5 ] COXHtC^l^T, tf— */BH*jM3 

0 (C, 77 7'>i7>^ffiMLTM^Pfl1l:i 0 0 0- 

1 2 0 0^ (->'J 3 >^E-^ — £T!±#S1*\ 

• (RTP, ^ tf y h • -tf— "7^ • ^ot7 

[0 0 7 6] ^ffifCjBBfl<ie»«!l 1 1 OtLT, /0 

TEOS^M^lt, :n^t^y 7 X7CVD 

D£fCck^T^fLi£^£l£r/P£ 3 0 0 0 AMt5„ S ' 
«SS?i2 5 0 -4 5 Or, flIAtf, 3 5 Ottto, 

J&£ri#^L, un^/^-->^LTl^fll 1 It 
f*. (H3 (D) ) 

[0 0 7 7 ] fit, BP B m»4& 1 1 0^I-;f>?l 
T, HI ( E ) tC^-r^^fCT FTCDV — > ^ 

><£>IEi& 112, 113 £r^/£ L , 1 1 3 temmW 

Sill ICSESS^^Oo 
[0 0 7 8 ] y7XTjlQI*:ffi^T-y^^iAlfe 

ic^raiKttMi^t, -LfE3i h^— 

[0 0 7 9] L^L, ^^/tS^JOJ: e> tC 1 0 p pm<D<& 

[0 0 8 0] 7K^T3 0 0 -4 0 0tT0. 

So CCO^^JCbT, TFTa«3EfiRT*. fit, 

CGDTFTte, V-X/KU-f >^^t 1 0 8/1 0 9 i 

I <DtaW»*»» i * « - ^ 
[0 0 8 1 ] *X«M<a#lrit*S/B Lfcig^. MteJf 4* 
{cSflETS — y *-;i/<0««i£. 3x 1 0 18 c irT 3 *g^35 
S^te-£-*lJI^T<7X lxi0 16 atoms c m~ 3 — 3 x l 0 
I8 atoms c m~ 3 ~C & S <£:#A ot*lo 0 
[0 0 8 2] CHSS^J6 3 ^^.Ttt^JIC^^TJi, ^^6#J 
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[0 0 8 3 ] ^Sg^JtC^lto-y-fr^TC^^A^S 

[0 0 8 4] *^jj6#J5£, 7^f^77hiJ^x^I^ 
CO^ii^fC^^^ns T F T<DfeSXHtCS3T5 fcCDTfc 

So H4{c**sB«^>"fpaxa**-r a ^r, a«2 o 

l£tfciS>L, TEOS (f>7-Ih^y">7» £ 

0 0 0 A^itS^OT^l 2 0 2 *MT5, -e L 
X, 77X7C VDSCi;oT, f^SOO-l 500 

a, iooo Assets ( i m) <z>#«na*« 2 

0 3 ^It^o ^fCM^B<]fci¥$ 500-2000 
A, «A6i 1 0 0 0 A<C»Yta*K 2 0 5 fcT^XyC 
VD^(cJ:^T/«m-rSo tit, BKfcS*fflt 2 0 5 * 

[0 0 8 5 ] rLTH» 2 (C^f L^ftCck^a^ 

Zy^J^MIi 1 0 0 p pmX&S, fcoftfi, EMJBfc- 
Xlljeff^^fl 1 ?**'/^] 2 -VtR lsfz-h<D£.m — X^So. 

[0 0 8 6 ] C^t, §i#l^Tt 5 0 0 - 6 2 0 
r, MA^5 5 0t.. 4 5#r B lO^JD^T— -;l/£fT^, £ 

#R3 o 3 eimihtt^no* mnit'f*. -y^ts* 

So SKC^^T^^i^ 2 0 4 fi— *^5r;U^ttS^A$n 
TJMMfcbfcSMK ^1^2 0 3 J4*^rtI«ClB»^tbfc» 
7>*r^T 3 •;02O3ti$tlo^iSl'\^[j;, 2 
5 ^mgST^^o Kfc j e<Z>*gii/Sft^fRH±«B& (1 1 

i) li^rtn?** r t^aBsnT^-s. 14 

(A) ) 

[0 0 8 7] #(C, ^Yt^^m 2 0 5 *^f5 8 CCD 

to, fit, ^S2 0 4 */^-2>m K^-f 
I-;f>^lt, »«^i*Sffl«2 0 8 *MT5. 
1058, Si 4 (A) "C 2 0 6 "C^$n/-tffl«vi, -7^ 

[ 0 0 S S ] .-r<75«, 1 0 V #«?6<0/MSfll**t: 1 o 
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SUE. 5 0 0- 6 0 0t(^. -R^^HCHS 5 0°C<D^m 
U£3SBI) 2 0 8 cDS@£gKk£it, HKk£»R2 0 9 

*, T>^E~T^a$v. ( i sue, 100%) . 4 o or 

0. 6-4ym, #Jx.t£, 0. 8—1. 4uml:t:-^ 
-3****3 0-18 0S>rattL, S<t^JR2 0 
9 LT£Yk$aS£J6t\ &;fcCCDBg, #{ggv.tco. 
1-10 C 1 efiALTt)^^, 

[0 0 8 9] /MI^ItLTfj:/\Dy>7>y^ 

/\— ±(oia«^9 oo-i 20 or^fsnc^ct? \zm 

«5 0 - 2 0 Ot/f, MSg«ft3T2 0-100 

5:^T«5. (04 (B) ) 
[0 0 9 0] ^I^M^T, X/t 7 ^U>^f:J;^T, 
3 0 0 0 — 8 0 0 0 A, 0]x.f£6 0 0 0 A<DT)U$ 
-^A (0. 0 1-0. 2 %<£>X77>v^A£^tf) £r 

X, y< hfg^2 1 0$MfS, (02 (C) ) 

[0 0 9 1 ] SSK. C<7)7;Ua ~^AC^«S<7)g® ^ 
RBSafkLT. »ffifc8Mk«J/B2 l l ^/&-r^o cio 

— ;u»«*TfT-5 ft »ensKjt*ji2 i i <Dm^&2 

O.OOATM. CCD@^k*2 1 1 »4M 

> F — \d>ifnm\Z^^X. t7tyh*-W 

±ffir#a«Ykxs-c*«>« :<h^« s (04 

(D) ) 

[0092] *fC. < F — kf>^S (^7X7 F — 
h!>^tt)f ei) fCckoT, S14JB«« (V-X/F 

Sy-f hS£S2 1 0 £.*;<Dmm<DWt<t3 2 1 1 ^ 

^ > ( P H 3 ) JlDi^JE*: 6 0 — 9 0 k V, #J 

^8 0kVtn o F— XSfct 1 x l 0 I5 - 8 X 1 0 
,5 cm" 2 t ^JAfl 4XlO l5 cm" 2 cn s ZOOM 
ig:. NI0^«»^«2 1 2 £ 2 1 3 *»«T5i:td« 
T^^o 0a>£ fe§8S^aJ:-3lC-T«!«J«*c:y< hS 
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**S«|<5J:5 \ZT f-7 h U **ca®13** 

T F T tZ&is*T<Z&&f±m&*:&ZfZ£>lzmm 

ass«cs« c n^m^^i^ & ^ =t 5 tc u -^t^^g 

^•:^:^I^tl^0T,' t7t7 h€:f&'r?£ r<L',£W5» 
[0 0 9 3] f©^. U— U s - i 3fc<&BBttK:J;-3T7' = - 

1f — (ftft 2 4 8 n m, 2 0 n s e c ) &m fr* 

Zifl* ffiO U— tf— T^^Ttji^ L'—tf —ft 
7(7 fttttt, I^-8Sdi2 0 0 -4 0 0mJ/cm 
2 . ^J^tf2 5 0mJ/cm 2 tL, — ^^ftco^ 2 - 

— ft<BBB$tB#fCS*£ 2 0 0 — 4 5 Otlia^t-s 
•r £ K £ o T , ftm^Jt^c-frL-ttTt) (04 

(E) ) 

[0 0 9 4 ] M^T, H$ 6 0 0 0 A<Z>HMkS3fcJR 2 1 

oA^20j^m^m (i tom) :n*/\^ 

—->¥LTM\mW.m 2 1 6 ^/£To, 
[0 0 9 5 ] fL-T, Affl&ilftft) 2 14. 2 1 5C3> 

2 17, 218 t:Mto 0 Si^tC. 1 SUE (07k* 5? .3 
^3 5 0^, 3 0 5>cor ~ — ;U^?t(/^ TFT^^t 
ZTZt* h U £*<Z)iIi3fc[ElSfr*fS/$-r<5. (0 4 

(F) ) 

30 [0 0 9 6 ] 3 0 5f:^^j^Sll(O 

^f@0*r^T. (31 — ->^* 7 0 5 9) 5 0 

1 ±fC^/ty^ U >^CJ:oTi$ 2 0 0 0 AcBBKk 
Zz^<DTi&m 1 0 2*f^/«L ^ a TiMI<B/«3S 
coftit) L < Jiafc, I«Ii:!ni^MT7--JI/ 
0. 1-1. .0t/^tI«II^T 

cosftK^kxs^i^^i^co^r-— ;ux@*r^-tr) ■? 

— — 7 0 5 9SS^S, 620-6 60r^l-4 
40 mN\7--)\sLfZ<k, 0. 0.3-1. 0t/», 

<Ji, 0. 1-0. 3t/»^L, 4 0 0 - 5 0 0 

[0 0 9 7 ] ^!: ( 77X7C VDSCiot, IP^5 
0 0 - 1 5 0 0 A, 1 0 0 0 A<73^» C I ffl) 0) 

*E£kS?simBL*:r&mi?Z* rtt, S3S« 1 Ttk L Tcy? 
^(Ci: 0*SH3^K<75!igftYk*?f.'5:^^o tITIS 
C^C^JE) , 6 0 or, 4 8&rr£7=. — ;HTie 
iltct, ^^^^r 1 0— 1 0 0 0 a m^oOTC* S fC/X 
^-Z>^LT, S^^OlE^m (TFT^fiiSl) 5 0 
50 3 ^r^/53t L -ft* (0 5 (A)' ) 
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[0 0 9 8 ] f^, 7 0 — 9 0 *<B7fc3SA*r*iM.£v. 
EE, 5 0 0-7 5 0t, f^#]fc&6 0 0 XI CD&tm&m 
Sv.£7k*/»* = 1 . 5-l. 9 ^^t/Wnyx:: 

lie 5 0 0 ~ 1 5 0 0 A, WAS 1 0 0 0 A<D 

»tta»-»fl:a*ff«*»6tifcc:fc-c**. sifts 
0 0 A<Dm-z<D&mm&&it<t it, usiooo a<^®^ 

fLS*lR**fc»*K:tt. 38tofc**Bl<^JP*f4 5 0 0 

[0099] -&\zmt&mwk cy*r h«iuR) 

■Too C^fc^SS^SOaVS^o 
[0 10 0] «MtfcfC«fc^T»ffcS*K 5 0 4 ^jbjsl, 

£ke>-5, a«e— »<t— a*s?a» ciftEE, i oo 

%) , 6 0 0tT2^fa17--iH/to (H5 (B) ) 
3l**<r>T, WECVDSfCioT. l?c 3 0 0 0-8 
0 0 0 A, flAB 6 0 0 0 A (7)25^ US £6 ( 0 . 01- 
0. 2 £r^fr) ML/^ fit, S*«*/X 

L/c, F— tf>^ r ^/X<hU"C, 7t^7><> (PH 3 ) 
$f jjDiimjE^ 6 0-9 0 kV, S OkVi 

Lfco F — 1X10 15 - S x l 0 15 c m" 2 , #JA 

tf, 5 x 1 0 15 c m" 2 <hLfc 0 ZCO^^:. Ni^tt* 
m%L$ 0 6 c 5 0 7 tftefc Stlfc* 
[0 10 1] T-<aSL lx— +f— ^^ssftlC ioT7- — 

— (&^2 4 8 nm, Ai^W 2 0 n s e c ) *r/Sl^fc 

3*, <tl£ CO U tf— T^-jT^J;^, U-tf-^ora^ 

frti, x*;U3r— SS^2 0 0 — 4 0 0 m J / c m 2 , 
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^JAB2 5 0 m J / cm 2 tL, -^lrl:o^ 2—10 
i/syb. iAS2y3 7hML/t s £<7> U— tf— % 
(DmMmizmfo*: 2 0 0-4 5 OtISCMtSii: 
jafltSrlt^Cli-LaftT* J:Cr^ a (H 5 (C) ) 
[0 10 2] CCDX^vi, iff#^5tfC«fc-5 7 >:/ 

0 fe«»fl:bfca*^i4»iEati.^r< .100 or^ 

[0103] 3tt^T, JP£ 6 0 0 0 A^KftSXR 5 0 
8 £/Bm«»»<h LT7 1 7X7C VD^C^^TM L 

AS, &<t** >i:7;^ -«i7 A^IRlCioTT F 
20 T<BfI« - 3E& 5 0 9 , 5 1 0 *ML /:o MfC, 1 
^J±CD7km*rm^-C 3 5 or, 3 O^COT^ — ;i/*rfr 
^, TFT^/SUfe, (Bo (D) ) 
[0104] ±EtC^r^j£Tf# btl/tT F Tv&mm 
Ji 1 1 0 — 1 5 0 c m 2 /V s , SlliO. 2 — 0. 5 

l/-f >fC7K^^*r F — cf > ^7* L 7t Pf Jim T FT!) 
^SL^t:5, ^flM:i9 0 - 1 2 0 cm 2 /V s , 
S«ti0. 4-0 6 V/ffiTS-), &a<OPVDS^ 
CVDSlCioTy-f hSe.^M^7^.«U^:^(Cit»U 
50 X, »»«»2»IB4JiK< , S»fi2 0 %^±%WL / J>ly 

fts 1 0 0 orcoKaiiftifcfttcio-cffaanfcT f 

[0105] C^^^J 8: *^J^7^f^ r U 

[ 0 1 0 6 ] Sfcisi^-c, 6 1 ;i7J ^^a-ISx^i D , 6 
40 mzizgL-g x^i^iiii^TO^nr^^, r^iu^co 

T^o 3 CcOdi^^^c^T F T ^S®nr-S;t<5£><Z) F ^ < 
A— T F T^EI ZtLT^Z><Z)f3*mm K7<A'-f^6 
2-C^^ 0 li^mi^6 3 K7-f .^—m%L6 2 <h:±f^ — 

[0 10 7] H7<A-*«6 2ICiEI5n5TFTa 

^fc, i®^^^6 3 CSISftcT F T 

50 nm) ^>^^w*wi^5n^ s #ja:-3T. 
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6 3 KieH£*l£T FT**, Jeffiffl 5 fd^TT FT^ffl 

[0108] tmmm 9 ] **s6«rj». mmm i k^t 

[0109] £-T\ S^S (a-->^7 0 5 9 ) ±iCT 

0 0A*/Sl,fc. fit, *MS*«tr7XvCV 
DSCi:oT 3 0 0 ~ 8 0 0 A, OTAii. 5 0 0 AlC/S 
IL^ 3 fit, «n*<ktf§«l**kK£*tt9»<*: 

#>izy y&mm&iszfz^. *<D'{k* »*s? assess 

[0 110] SMk£*KE2/SS^ HYka*K»BfC7tf 
>^aiS**3C^:^^ 07 (A) c7>^: -5 (cttJB£:A94K 

K^— X hM^T^ca-iftd^ £1^, 7A- ^tC^3 

[oiii] a±<oi-5K:BtaEffitcaio«Kij:<5iai£]i* 
[0112] fcoa, nifem 1 tw«fcap»*Fic^^ 

At) *jt««K:*5<f*Tf£. BMk£ 

#AUAc^cc*. (37 (B) GQ£n<. C^Kigatta*» 
Si, »»tt||L<0^ia, ^f^^51It5oy + :^)^ 

— ;frrtjK:4irVie«tta«#<» S§I7 (B) tc*3^ 

[0 113] [H!rQi<0«, B«li7 bf >^©B»BB, ^-Y^ 

^>h^-xh (D^rn.^- *se fk c i^tai £ a o j= 5 c 

0. 3 am^Tci^o^^CL/t,' 
[0114] ^^^J 1 "5 5f ^ ^^^^r^oTfC 
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zfcfDnT, 1-10 Atma«o)X* 
»a <k* waui a n & . ■ ■ l a* l ; ■ as *yic*3^-c>i. 

[0 115] CHS£#J 1 0: *3?jj6«',i, H^J9T7fP 

8 (C^/^jc^^X^^T, «r, ^«8 
/<? 0 1 (Z2 — - >^ 7 0 5 9, 1 0 c m*) ±K1. Ti£S 

OOOAC/SMlto fit, 7'7X7C V D^fC^o 
T#Ha*R*3 0 0- 1 0 0 0A, 5 00 

AK/fcfltLfc- 

[0116] f HJj6«sj 9 fcHSttC, *»K^#3t. 

Lt. S^SSatv^fC^^-C, 5 5 Or , 4 3»|BI«>flU» 

[0 117] I{c^ 0 9 ai**;^±^^at^i: 1/ 

— (8ft 248nm) ^2 0 0- 3 5 0 rr.J/cm : 

so 3^i#e»nt a c^^j^. i^c^it^ 
^^a^km^^^rtc^Biik^nfco (is (A) ) 

[0 118] -D€\Z. C<0««CLT» StlfeiSf»ita* 

30 9 (A) . (B) CO^lCSssi^^iC^LT, ^i^^7^]<i 
[0 119] Z C7) <h ^ , T F T*WtlS«SStIi»^*SI 

[0120] :nii. ^b^^x^tc^- ^ ^fr^;K^x^ 

^Lt»cti^^ 3 ^ja;^:, **- ^;ui^ic^3#^ i - 
50 jj. >mmzw-^\zw**Tz%i^iz:z* »j 



(12) 
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CSLT, ¥fT (0 9 (A) ) \Z'<Z. 

Kaffir uea) <7>2fc7!><¥i3<fc;*nK: 
»ca*;fc*n. — ar, §9 (B) c^j:^ fc^fitcaio/ita 

£\ *»BJIC*3^T«:. *£Hi£i9 0 1 

&Z>fz#>. ^i*r*;HK«9 0 2 W«C4?aE-r-5»SP.9 0 3 

C 09 (B) ©<fc^i:a«3^»8 0 4liHK>« 

8 0 4^TF T^ftSe*T5 9 
{0 1 2 2] **J6«Trtt. ±KBWMC i b. ^h*>^ 

$k± <D* €T ^**S Afcfiltttt U- - if - \z «k o t*s a 
CO 1 2 3] *58Jfi«oJ:-5 tc^ t">^ 

^iTiC, y< 3 0 5 tlT, RJ? 2 0 

0 - 1 5 0 0 A, 1 0 0 0 A(75»<tS*«^y 

7XTCVDi£(:i:^TMLfco 
{0124] -c<OSL H$ 1 0 0 0A-3um, 
tf, 5 0 0 0 A(D7i^-^A ClwtfccOSl. L 
<^0. 1-0. 3wt^^Sc*tt?)8^A'^ 

7^5z9AOy< S««S 0 6 ^l«hL 

T2 2 0 V^TtE*±tf, -r-tO«JS"? 1 WBB«»LrT" 
MT$i±fCo C^i^CLt. ,¥$ 1 5 0 0 -3 5 0 0 
A, m?L\X* 2 0 0 0 A<0l»S»rfc«5 3 0 7 *:Mf$LL 
tz> (08 (B) ) 
[0 12 5] -r-c7)i£. *f3f> — fcT>ySl:i^T. S 
0 4 fc. y-f h««S 3 0 6 ^7X^Lt§ 

cI^ic-TM^^AL/t, s?*^ > ( b 

2 H 6 ) £ F— fcf>y*f*£ L tW^SAUt, PS 
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/0 



20 



50 



40 



S'rl4 - 1 0 x l 0 15 c m~ 2 , ftliS«E$r 6 5kV^L 
£o (03 (C) ) 
[0 126] cotC. KrF X^~>^ U— tf— (jgg 2 
4 8 n m. /^WUXipI 2 0 n s e c ) £&*$f LT, K — 
>^ctl,^S»®«8 0 8(0^(4ft*i5C^-3fco U 
— if — G>X*;M=— «flEJ* 2 0 0-4 0 0mJ/c 
m 2 , J?£L< Ji2 5 0 — 3 0 0 m J / cm 2 T^ig^T" 

VD^CioTl^M^IP $ 3 0 0 0 A«lb 

tZo 

CO 1 2 7] fLT. »mififtK8 0 9, y< h*6»K 

1 0 XrMf&Lrz, (0 3 (D) ) 

CO 1 2 8] Wtmz % n~j ->^—> 3 >S8 1 lil/T 
>P$ 2 0 0 0- 6 0 0 0 A, MAtf, 3 0 0 0A(^gft 
^i*:7'7X7CVD^{Ci:oTML, Itlil^ 
*£.^£I8 0 9, y*f K«.tifcR3 0 5 *X7f>^LT, 

n*x-^>^iT, mmmms 1 2 ^t^/* l 7t a (0 

8 (E) ) 
C 0 1 2 9 ] 

[0 1] Hfig^X^^^T 

C02] ^^^j^x^^^-r, 

(0 3] ®i&*<Dzzy 4r;k«aci*^rtr^o)|g»rtEft 

[0 4] ^j^^an*it 3 

C0 5] ^^JCOf^SX^^iKT, 



C0 6] 

C0 7] 

C0 8 ] 

C0 9 ] 
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1 • - 
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mMW- 7 - 1 8 3 5 4 0 



104- 
105 • 
10 6- 
109 • 
108 • 



23 

wt<t&mm 



1 0 9 

1 1 0 

1 1 1 

1 1 2 

1 1 3 
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h u-r >/v- xm®. 

mmmm ( i to) 
mm 
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